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(54) KOHCTPYKUWA 3ABOA CKBAXUHD!

(57) N3o6pereHne OTHOCUTCA K KOHCTPYKUWUW
cxeaxuns. Llens — ymeHbweHue TpyaoeMro-
ctu pabor. MNocne Gypenus CxeaxuHb A0
KpPOBAW NPOAYKTMBHOTO 06vEKT3 4 cnyckaloTt
IKCNAYATAUYNOHHYIO KONOHHY 1 ¥ UeMeHTnpy-
jor ee. Aanee ocywectenaior Gypenwe npo-
ayxtmenoro obbexta 4 AONOTOM. AUIMETD
KOTOPOr0 MeHble BHYTPEHHEro- AMaMeTpa
3KCNAYATAUNOHHOA KONOHHH 1. nocne uero
pPacwupAT ee PadaBuXHEIMU pacwupure-
namu. Bunonuawr pabors NO namepesnio
$axTN4HEcKoro AMameTpa CTBON3 CKBIXWHLL.
Cobupaot nepdoprposaHHylo 006caaHyo KO-
nouny (MOK) Tpyb 3 na meranna ¢ NamaTeLio
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UHAMHAPUNCCKON BOPMU € HADYMHEIM [111d-
METPOM, P3BHLIM AMIMETPY PICWHPEHHOrD

C1B013 CKOIXHMHbI, 11 BHYTPEHHUM AHAMETHOM

BonLWe OHYTPENHEro AN3METPa IKCNAYaTaun:
oHHOG KonotHbL. MNepea CAYCKOM B CXBAXIIHY

NaobpeTeHue OTHOCUTCA K HepTeralosio-
Briue 11 MoXeT BuTh NCNOoAL30BAIHO NP CTPO-
NTENLCTBE CKBAXIUH.

M3BecTHa XOHCTPYKUUNA 33003 Cxaa)uHb,
BXAYIULAA axcnnyatauuonuylo KONOHNHY,
CNYWEHHYIO A0 KPOBAW NPOAYKTHBI0r0 0bbex-

T3. NOTINHYIO KONOHNY C NCPHOPHPOBANIHEIMYN -

0T8EepCTUAMN (utenamis). ycranosnenHyo Npo-
TUB NPOAYXTUONOro 00LAKT3. NPY ITOM Hapyx-
WOt AMAMETP NOTATHO KONOHHB MEHbWE
AnarzeTpa CTBONA CROAXKY AL, 3 nocnegHu
weiLIUe BHYTPEHHATO AN3MCTRA IXCANYaTd-
SHOHHOE KOAOHHL,

Oapars 3 AINHEA xoHCTPyRuun 32609
GHYTDRIHIG ABAMETD noration nepdpopupo-
3aHMDL KOROHHLE CVILECTBEHHO MEeHbUIe BUYT:
peY 42710 finaMerpa IXCNNY3TAUMOHHON
KCAOMHLL, 4TO OnpenenseT HUIKYI0 NPOLYKTUS-
we, o Th CEEDKUNL 41 30TpYANAET ee 06Cnyrnea-
(LIS S cnnyamumo‘

tiDs MBS Z0ILURDNTO 3330p3 naone-’

HUIL -1 CTEHRY TRBXKINE B 1IDOUECCE eC IKC-
1173730 YMENLIDDEBTCA 1 CO OpCHEHEM
NEHCTO0NLHAA 301 CREDKUNLI PAINYWIETCS.
Nacaoee 7akXe NPUBOAHT K PAINPYWECHO
NCTANHDN XONOHHU.

' Haubonee BNY3Ka K NPEANSFIEMOL) KOHCT-
PyrUve SKODKUNL. DKAIOMIIOWIA 3KCNNYIT-
QUOHM ;¥D KONOHHY. CNYUWEHNYIO A0 XpODAU
npoayxrusnoro ofvexra, paciurpennuIi CYBON
£KOJXGHL B WHTEPBANC 33aneranna NpPoayx-
tausioro obbexta. notannyic nepdopuposa-
HY0 KOAOHHY 0SCIAHUX TPYD. yCTanonngithylo
NPOTHD UHTEPBAN3 J3NEF3HVA NPOJYKTUBHOMO
06beKTa. NPW ATOM A1NA NPEAYNPEXAEHU] DAD"
pyWweHuR NNaCTa rCAbUCROC ITPOCTPAHCTBO 20
AOTAAHON KONOHHON HAOUB3T PABURHO-
necuanuim duastpom. W3lpecrias xoncrpyk-
yus cxsaxiuHu obnanaer cnepyoutMu
HEeAOCTATKAMU. BLICOKA TPYA0EMXOCTH pabor
N0 CO3AaHIIO FP3BUAHO-NECYIHOro GuALIPA;
n) mepe axcnnyarauui (P3BUNNO-NCCHINBIA
dunsTp 3301BIETCA 1 NPOAYKTNBHOCTL CKBI-
MIH bt ymeusmaer:_:n: Manuits aunarieTp noTan-
MO XONOHHL ONpeaenset HU3Kylo
npOAyKTMBHOCTb CKBIXUHK ¥ 33TNYNAHAECT €€
06CNyxXMBaIHME 11 IKCNNYITAUUM.

Uent n306peTeHia - yreHuu2inte 1pYa0°
emMroCTv pat')or " yoenuucuuc npnul3ndunens:
HOC T CKBAXUH B,
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NMOK 3 npuaM0T hopMy € NONCHCUNLIMK PA3-
mepari, obecnesnsarouney coobonHu
CNYCK CC D HHTCPBAN 39NETAHNA NPoOAYKTNBHO-
o obwexTta 4. B atom unrepoane NMOK 3 narpe-
83107 10 BOCCTIHOBAECHUA HONMbI, 4 vn,

YKa3anHas yens AOCTHI‘OC.YCR TeM, MTO B
KOMCTPYKUNH CXBIXUHDLE, BXAI0"IOWEH IKC-
NNYaTaunoHHYI0 KOMROUHY. CNYWEHHY0 A0
KpOBAW NPOAYKTMBHOrO 0bbexTa. pacwupen-
HuIfl CTOON CKBAXUHL B UHTCPBANe 3aneranva
npoayxTusnoro obvexra. nephoprpobaHHyio
KONOHHY, YCTAHOBNEHIYIO NPOTHA UHTEPBANA
33neranva nNpoaykiupHoro obrvexta, nepdopu-
pooaHHan KonoHH3 00CaAHLIX 1py0 BuinONHEHA
W3 METanna ¢ NaMATLIO, BOCCTaHasnuaaowen
NepooHauantHylo GopMy nocne Cnycka ee s
UHTEPBAN XPENNGHUA, NPUEM HAPYXHLIR An-
ameTp NepHOpPUPOBIHHON KONOHH! obcaaHbIx
Tpy6 nepooHauaNbLHON uuanHapuyeckon ¢op-
146 PABEH AN3METPY CTBONA CKBAXUHEL, 3 BHYT-
pexnun auamerp Gonbwe sBHYTPEHHErO
AN3METPa IKCNNYATIUNOHHON KONOHHY.

Mpunuun penrcreua meranna C NaMATLIO
33KNIOMAETCH B CAEAYIOUIEM. '

V130eCTHO. YTO UMBIOTCS MeTaninyeckune
CNNassl. y XOTOPHIX Heynpyrue aedoprauvu
NONHGCTLIO BOCCTAHABAWBAKTCA NPV CHATVN )
HArPY3KW MW HATPEBA, T.8. METANA, “B8CNOMN-
H3’". NnpuoBPETaLT NPEXHIOI0 GOPMY. 310 no-
renue. o6HapyxeHHoe 80 MHOTNX 4HCTHIX
MET3NNaX, CNA3D3Xx U METIANUUECKNX KOMNO-
INYURX. HAILBAETCA IDHEKTOM NAMATH $op-
MU, . ’

Ha ¢ur. 1 npeacrasnena cxemMarmyecku
NPCANIracMan KOHCTPYKUUS 33608 CKAXUHLL
1a dur. 2 ~ ceuenne A-A na dur. 1. Ha dur. 3-
AetopMMpOBanHan Nepea CAyCcxKoM B CKBAXU™
}y NOTMHAA KONOHHKA: 13 dur. 4 — cevenue 6-b6
Ha ¢ur. 3 (nanbonbwun auamerp NONEPEHHOro
ceveHuna AehPOPMUPOBIHHON KONOHM G MEHbT
pIe BHYTPEHMIErD AU3METPA JXCNAY3TIUMON:
HOWM KONOHHGI).

KoHcTpyxiua 32608 CxoaxuHb BrNOYAET
3KCNNYITIUMOHHYIO KONOHHY T, PACIIMPEHNBIN
CTBON 2 CKBaXUHH B WHTEpBane 3aneraHun
npoaykTHBHOro obvexta 4 u neppopupoBaH-
nyto kononHy 3 06caanux 1pyd.

Mocne Hyperus CKBaXuHL 10 KPOBALI APC- -
ayxTmeHoro obuexta 4 CNYCKIOT IKCAAYAT”
UMONHYIO KONOMHY 1w uemMeHTnupyioT ee.
Nanee ocyuectensior bypeHue NpofyKTUDHO-
ro obbexta 4 QONOTOr, AWIMETP XOTOPOro
MEHbWE BHYTPSHHEIO ANAMETPA drCnayara:
WMOHIOA KONOMHY 1, NOCAR MCro PACIIMPRAKT
€r0 PABABMMHLIMKU DICIIUPITEARMY. Bunon-
HRI0T paboru N0 M3IMEPCINIO PAKTNNECKOrO
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anarerpa c1eond ckpaxunw. Cobupalot nep-
$0OpupoBaHiy0 cGCannyio kononny 3 T1py6 13
14ETaNNa € NAMATLI0 LINHAPUUECKON GOPME
C HapYXHbLIM AM3METNOM, P3BHHIM AWAMETDY
ACLWHPENHHOrO CTO0A3 CKBAXUHLL. Nepen cny-
CxOM B CKBIXUHY NephOopPrPOBIHHONA KONOHHE
3 npuanioT GOpy € NONEpeuHLIMKY palMepa-
i1, oBecneunsaroutirta ceoboaHun cnyck ee
& UHTCPBAN 33NEraHUS NPOAYKTUDHOTO Obbex-
13 4. C ncrMowWbI0 INEKTPOHIrpesaTens unu
APYrUM NyTerM OCYWECTBNAIOT HAFPEes CTEPXHR
C NAMATHLIO A0 PacuetHol Temnepatypu. Mpu
3Tom CTepKeHb C NariATHIO BOCCTANABAVMBACT
CBOM NEPBOHAYANLHYIO HOPHMY.

f1pusep. bypeHne nog 3xCAAYaTaunon-
Hy'0 KONOHHY RO rnyBuny 2C00 M ocywecTenaior

aonotoM @ 215.9 MM, Ha yxasaHnyo rnybuny

CNYCXBICT. 3¥CNAYITIUNOHHYIO KONOHHY W3
10y6 @ 168 mm c TonwmHon 10 MM 1 uemen-
TUPYIOT. 33neralouitih Hitke NPOAYKTUBHLI
o6uexT pa3bypusalor AOAOTOM @ 145 mmM po
npoextion raybunu 2020 M, 3atem creon
creamuitl PACWINAIOT Pa3ABUXHUIMU pac:
wupnteast: no avamerpa @ 250 mm. U3
11€7aNNA C NAMAT L0 U3r0TIRNNLAINT nepdopu-
POBAHHYIO KONOHIY AniHOA L=22 M v padme-
paran di1=148 mm, d2=250 mm. KonoHHy
ASPOPHMPYIOT. NPNA3B NONCPEYHOMY NPOod-
1m0 811 11a dur. 4 ¢ HanbonsLWUM AUaMETPOM
nonepeunoro ceuanua d3=140 rmm, vto obecne-
W1N3ET KONBLUERORN 3330P. PasHui 4 MM, C
GHYTPEHHIIM QU2MARTDOM IXCANYATAUNOHHON
xononHu 148 ram 1, cneposarensho. ceoboa-
HYR) TPSHCROPTUPOBKY NOT3NHON KONOHHH B
AnTepBsan 33neranms NPORYXTMBHOro obeexra.
CnyckaoT AedOPrnPORIHHYIO KONOIHY HA
vabone B casaxinty 20 ynopa ¢ ec 3aboem.
BrnwuaoT cuctemy aaextponaipena. Nocne
8uAepAKI B TEUCHNS onpenencHHOro BpemMe-
MU NOTaNHAR KONOHHA BOCCTaHaBNNBAET CBOW
NEPBOHAYINLHYIO UBNIHIDMHECKYIO dopmy C
HIPYHHBIL ANAMETPOR 250 tam.
JHOHOMIUECHAR 3N PeTNBNOCTL OT BHea-
PEHIE MPRANAFACNI0 TeXHUUACROT0 pee:
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HWA ONPEAENRCTCA AONONHWUTCNLHBIM nedurom
cxsaxunbl. Mo popmyne roniom nefint cxea’
s Q oB6paTHo nponopuvoHaner Haty-
panbLHOMY norapudmy OTHOWEHWUIN PIARNYCI
KOHTYP3 NUT3IHUA (R¢) n paanyca CKXBIXWHLI
(rc), Ha OCHOBAHMM Yero NPOU3BOANTENLHOCTL
CXBIXWUHB C YBENNYEHHBLIM DAANYCOM fcy NPN
NPONMX PABHLIX YCNOBUAX ONDEAENAETCA BLI-
paxeHuem c -

Npurumas Re=200 M. rc=0,145 M, nonyya-
ot Q1=0,08Q. .
Taxum 06pa3om, nocruraerca yoeanicHne
NPOV3BOANTENLHOCTH 33 CHCT peanu3aaumu

NPEeANaragMoro TeXHUIECKOTO PEWENUA.

©opmyna niobpertennn

KoncTpykims 33609 CxB3XMUHL, BKNIOHANO-
Wan IKCANYATIUMOHHYIO KONDHHY, CAyWEH: -
HYW fi0 XPOBAY NPOAYKTUBHOIO obvexra.
PACIWIUPEHHBIA CTBON CKBAXMHG B vnrepsane
aaneranns npoayktnexoro obvexTa, nepdopu-

pOBaHHYIO KONOHNY 0Bcanbix TpY6, ycvaHoe:

NEHHYIO NPOTUB UHTEPBANa 3ancraHus
NPOAYKTMBHOro 0bbex1a, 0 TN M4 3o u a s
C A TEM. YTO, C UENLIO YMEHLWEHNUA TPYAOEM:
xOCTH paboT v yaenuueHun NPON3BOAUTENLHO"
CTWU CKBaXWHB, NepdbOPUPOBAHHAA KONOHHA
obcapHbix TPy BHNONHENA U3 MeTaNNa ¢ na-
MATHI0. BOCCTaMaRAWBaOWER NEPaoHavans:
Hyl0 ¢OopMy nocne cnycxa e wHTEpean

. Kpennenns, NpuYeM HapyXHuN AUamMerp nep-

$OpUPORIHHON KONOHKEI ob6caanux 1pyb.nep-
BOHIUAALHOM UANHApHYEcKon GopMbl PaseH
AVMamMETpy CTBON3 CKBAXWHU, 3 BHYTPEHHWA

" puameTp Bonbwe BHyTPEHHEro AUaMETPA IKC-

NNY3TaUNOHHON KONOHHLL.
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(54) CONSTRUCTION OF A WELL
BOTTOMHOLE

(57) The invention relates to well
construction. The aim is to make it less
labor-intensive. After drilling the well
down to the top of producing formation
4, flow string 1 is lowered and
cemented. Then producing formation 4
is drilled with a bit of diameter less than
the inner diameter of flow string 1, after
which it is reamed with underreamers.
Operations are carried out to measure
the actual diameter of the wellbore. A
perforated casing 3 is assembled using
pipes made from memory metal
[abstract continued on 2nd page)

[under columns 1 and 2, 1st page]

[see Russian original for figure)

[vertically along right margin)
(19 SU 1) 1730429 Al
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Fig. 1



[Abstract, 2nd page, 1st column]

and of cylindrical shape, with outer
diameter equal to the diameter of the
reamed wellbore and inner diameter
greater than the inner diameter of the flow
string. Before it is lowered downhole,

[Abstract, 2nd page, 2nd column]

perforated casing 3 is given a shape with
transverse dimensions allowing it to be
lowered unhindered to the interval
where producing formation 4 occurs. At
this interval, perforated casing 3 is
heated to restore its shape. 4 drawings.
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The invention relates to oil and gas production and may be used in well construction.

A bottomhole construction is known that includes a flow string lowered to the top of
the producing formation, a flush string with perforated holes (slots) placed facing the
producing formation, where the outer diameter of the flush string is less than the diameter of
the wellbore, and the latter is less than the inner diameter of the flow string.

However, in that bottomhole construction, the inner diameter of the flush perforated
string is substantially less than the inner diameter of the flow string, which results in low well
productivity and makes it difficult to service and operate.

When annular clearance is present, the pressure on the wall of the well decreases
during its operation, and over time the wellbore zone of the well caves in. The latter also leads
to failure of the flush string.

The well construction closest to the proposed approach includes a flow string lowered
to the top of the producing formation, a reamed wellbore in the interval where the producing
formation occurs, a flush perforated casing placed facing the interval where the producing
formation occurs, where to avoid caving of the formation, the flush string—borehole annular
space is packed with a gravel—sand filter. The known well construction has the following
disadvantages: very labor-intensive operations for making the gravel—sand filter; as
operations proceed, the gravel—sand filter gets clogged and well productivity decreases; the
small diameter of the flush string results in low well productivity and makes servicing and
operation difficult.

The aim of the invention is to make the operations less labor-intensive and to increase
well productivity.
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The aforementioned aim is achieved by the fact that in well construction including a
flow string lowered to the top of the producing formation, a reamed wellbore in the interval
where the producing formation occurs, and a perforated string placed facing the interval
where the producing formation occurs, the perforated casing is made of memory metal that
recovers its original shape after it is lowered to the interval to be cased, where the outer
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of
the wellbore, and the inner diameter is greater than the inner diameter of the flow string.

The working principle of memory metal is as follows.

It is known that there are metallic alloys which completely recover from inelastic
deformations when the load is removed or they are heated, i.e., the metal “remembers™ and
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and
metal composites, is called the shape memory effect.

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows
the A—A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowenng
downhole; Fig. 4 shows the B—B cross section in Fig. 3 (the largest diameter of the
transverse cross section of the deformed string is less than the inner diameter of the flow
string).

: The well bottomhole construction includes flow string 1, reamed wellbore 2 in the
interval where producing formation 4 occurs, and perforated casing 3.

After the well is drilled down to the top of producing formation 4, flow string 1 is
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are
carried out to measure the actual
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse
dimensions allowing it to be lowered unhindered to the interval where producing formation 4
occurs. An electric heater or other means is used to heat the memory metal piece up to the
calculated temperature. Then the memory metal piece recovers its original shape.

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried
out with a @ 215.9 mm bit. A flow string made from @ 168 mm pipes with thickness 10 mm is
run to the aforementioned depth and cemented. The producing formation occurring below is
drilled out with a @ 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed .
with underreamers up to a diameter of @ 250 mm. A perforated string is made up using
. memory metal, length L = 22 m and dimensions d = 148 mm, d3 = 250 mm. The string is

deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently
unhindered conveyance of the flush string to the interval where the producing formation
occurs. The deformed stn'ng is lowered downhole on a cable until it sets on the bottom. The
-electric heating system is switched on. After a certain holding period, the flush string recovers
its original cylmdncal shape with outer diameter 250 mm.
The savings from adoption of the proposed design
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is determined by the additional well production rate. According to the Dupuis formula, the
well production rate Q is inversely proportional to the natural logarithm of the ratio of the
external reservoir boundary radius (Rp) to the well radius (ry), based on which the well
productivity, with an increase in the radius ry, and all other conditions being equal, is
determined by the expression

' [sic- one of the r\y; 's should be ry)

Assuming Rp = 200 m, ry = 0.145 m, we obtain Q3 = 0.08Q.
Thus an increase in productivity is achieved by implementation of the proposed design.

Claim

A well bottomhole construction including a flow string lowered to the top of the
producing formation, a reamed wellbore in the interval where the producing formation occurs,
a perforated casing placed facing the interval where the producing formation occurs,
distinguished by the fact that, with the aim of making the operations less labor-intensive and
increasing the well productivity, a perforated casing is made from memory metal, which
recovers the original shape after lowering to the interval to be cased, where the outer diameter
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and
the inner diameter is greater than the inner diameter of the flow string.
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[see Russian original for figure]
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Fig. 2
[see Russian original
for figure]
[see Russian original
B B for figure]
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